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UNIVERSITY OF ILLINOIS,
Agricultural Experiment Station.
CHAMPAIGN, AUGUST, 1890.
BULLETIN NO. 10.
INVESTIGATIONS OF "MILK TESTS."
Experiment No. 106.
The object of the investigation here reported was:
First, To show that dairy cows vary in value to their owners. Some
are like weeds in a corn field, and are kept at an actual loss; while others
pay for their keeping and a profit besides.
Second, To show that the pounds of milk brought to a creamery by
its patrons is not the most accurate basis upon which to pay for the milk,
since the butter fat, which alone is of value to the creamery, is not always
proportionate to the quantity of milk.
Third, A trial of some of the methods proposed for analyzing or
testing milk, that can be easily and quickly mastered by those who wish
to use them; and observations on the accuracy of results obtained by
these methods.
No dairyman, farmer, nor any one that keeps a cow for her milk,
needs to be convinced that one of the best, if not the best basis to be
used in calculating the profit and loss per cow, is the per cent, of fat in
her milk, or the pounds of butter fat in 100 pounds of milk. Other things
being equal, the most profitable cow is the one that converts a given
amount of feed into the most butter fat; and when the owner of a herd
of milch cows is provided with a trustworthy
" milk tester " or method
by which he can determine the per cent, of fat in each cows milk, then he
is able to weed out the unprofitable cows in his herd and get larger returns
with much less labor.
In the first division of this investigation the per cent, of fat was
determined in the milk of each cow on three different farms, where, at
that season, the cows had pasture feed only.
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The cost of keeping a cow is an item not at all considered here, as
each individual owner is the one best supplied with facts and figures from
which to make that calculation for his own locality.
The following table gives a record of the cows tested. It shows a
striking variation, and how owners of cows could calculate the profit and
loss per cow, if, in addition to the per cent, of fat, they knew the pounds
of milk produced by each cow during the year.
Although somewhat limited, this is given as a beginning of work to
be more extensively followed up, in the hope that such an illustration
may suggest to those interested a way of becoming so acquainted with
their cows and business that the cause of success or -failure can be better
understood each year.
RECORD OF TESTS MADE OF MILK TAKEN AT ONE MILKING FROM 38 Cows ON
THREE FARMS.
X
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This table represents a record of one milking of 38 cows. It includes
cows from twenty months to fifteen years old, that had been milked from
14 to 426 days since calving. Such a record as this increases in value
with the number of days, weeks, and months it is kept up; and, as ana-
lyzing or testing milk for the amount of fat in it is now within the reach
of any man, no one need be satisfied with keeping anything but profitable
cows. The figures in this table showing the number of days milked, are
not exact; but for purpose of this investigation they are near enough to
the truth.
It should be kept in mind that the " pounds of fat produced
"
is for
only one milking.
In comparing cows for their butter value, obviously, those should be
selected that calved at about the same time, so that the conditions may
be the same.
If we compare Nos. 2, 3, 22, and 8, we find that No. 2 produced
twice as much butter fat as No. 3, and nearly five and one-half times as
much butter fat as No. 8, and that No. 22 produced seven and one-half
times as much butter fat as No. 8.
Comparing No. 13 with No. 14 shows that nearly twice as much milk
must be handled by the owner to get the same weight of butter fat from
No. 14 as from No. 13. Besides these extreme cases mentioned, cows can
be found all along the line from very profitable to very unprofitable.
Taking up now the second division of the investigation:
The relation of the quantity of milk supplied by each patron to the
total amount of butter fat produced by the creamery could be quite defi-
nitely determined, if, together with the pounds of milk furnished, it were
known in each case what per cent, of fat the milk contained. To illus-
trate this, the milk brought during one day by each patron to two cream-
eries was analyzed, 113 tests being made.
The following table contains the record.
The table shows that at creamery A the milk brought by one-fifth ot
the patrons contained 3.6 per cent, fat, or 27.7 Ib. milk to i Ib. of butter
fat. The amount they brought was nearly one-seventh (14.7 per cent.)
of the total receipts of milk, and the butter fat it contained was about
one-seventh (14.4 per cent.) the total amount received. In this case,
then, it did not make much difference with one-fifth of the patrons
whether they were paid per hundred Ib. of milk or per Ib. of butter fat
delivered, as each is nearly the same proportion of the total quantity for
the day. With the other four- fifths of the patrons, however, the propor-
tion is quite irregular. The milk brought by 24 patrons, or nearly one-half
of all, was 49.7 per cent, of the total quantity, but it contained from 3.7
to 4.0 per cent, of fat and supplied 51.9 per cent, of the total butter fat.
One-fourth of the patrons delivered 26.5 per cent, of the total milk
brought; but it contained from 3.2 to 3.5 per cent, of fat and supplied
only 24.3 per cent, of the total butter fat that day.
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RECORD OF TESTS MADE OF MILK BROUGHT BY 113 PATRONS TO TWO CREAMERIES
IN ONE DAY.
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2. "A new volumetric method for the estimation of fat in milk,
skimmed milk, buttermilk, and cream," by C. L. Parsons. (Ann. Refit,
N. H. A. E. S., 1888, p. 69.)
By mixing the milk to be analyzed with alkali, alcholic soap, and gas-
oline, the fat is dissolved and rises to the surface in a layer of gasoline
after standing some time. An aliquot part of the gasoline layer is heated
at 245 F.to 250 F. for one hour and a half. This evaporates everything
but the fat, which is measured in apparatus specially devised for the pur-
pose.
3. "A new method of milk analysis for the use of dairymen," by G.
H. Failyer and J. T. Willard. {Ann. Reft Kas. A. E. S., 1888, p. 149.)
The curd of milk is dissolved by heating with concentrated commer-
cial hydrochloric acid, the fat collected as a whole by solution with gaso-
line, then gasoline evaporated and the separated fat measured in the same
tube in which the reactions are made.
4. "A new process for determining the per cent, of fat in milk, cream,
or skim milk," by C. B. Cochran. Patented. (Jour. Analytical Chemis-
try, Vol. IIf., p. 381.) Can be had of Cochran & Marshall, Philadelphia.
In a flask especially devised for the purpose, the milk is heated at
the temperature of boiling water with an equal quantity of a mixture of
one-half commercial sulphuric acid and one-half glacial acetic acid.
Washed ethyl ether is then added, and after all ether has been driven off
by heat, the fat which has separated is forced into the measuring tube of
the apparatus by adding hot water till the flask is full.
5. "The Iowa Station milk test," by G. E. Patrick. (Bull. 8, la. A.
E. S.} Can be had of J. F. McLain, Ames, la.
Milk to be "tested" is boiled with an acid mixture composed of 90
per cent, acetic acid, commercial oil of vitriol, and hydrochloric acid, c.
p. This acid mixture is saturated with sulphate of soda. The fat sepa-
rates, rises to the surface of the liquid, and is measured in the graduated
portion of the tube. The amount of milk taken for the analysis bears
such a relation to the graduations of the tube in which the fat is meas-
ured, that the measure of the fat represents the per cent, of it in the milk.
The necessary special apparatus was obtained for carrying on each
one of these methods, and analyses were made of a great many samples
of milk. The table of analyses, p. 235, gives results obtained by the
methods that proved, in. use here, most simple, practical, and accurate.
With the original description of each method a sufficient number of
results are given to show them to be reasonably accurate.
Assuming that all these methods give equally accurate results, the
last two Cochran's and Patrick's especially commend themselves by
the rapidity and ease with which the details can be comprehended and a
sample of milk analyzed by almost any careful person, though not accus-
tomed to such work. With each method, directions for using it are given;
but any one wishing practical instruction in the manipulation and use of
the apparatus, may find it to his advantage to visit the laboratory of this
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Station, where an opportunity will be given him for instruction in the
process.
The following table shows some observations made on the methods:
TABLE SHOWING MILK, CHEMICALS, TIME, AND COST OF CHEMICALS REQUIRED
FOR EACH ANALYSIS.
Method of,
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carbonic acid in the water and can be prevented by adding a few drops
of some acid (sulphuric, nitric, etc.) to the water before heating it for
this purpose.
Outside of the correct graduation of the measuring parts of the
apparatus, the accuracy of the results obtained by using such methods as
these, depends, to a controlling degree, on constant attention to such
small details as measuring the fat in clean glass, and carefully and uni-
formly reading and recording the length of the fat column.
Estimating the per cent, of fat in buttermilk by these two methods is
not always accurate, as will be seen by the analyses given in the table.
With Cochran's method a separation of the fat from buttermilk is nearly
always obtained. The separation by Patrick's process is greatly helped
by boiling the milk and acid somewhat longer than usual, adding about
5 c. c. of ether when the mixture is cool, and then bringing it to a boil
by heating gradually till the ether is all evaporated.
The following table shows results of analyses made by these methods.
When more than one analysis was made of a sample of milk by the
same method, sometimes an average of the two or more analyses is given:
TER CENTS. OF FAT FOUND IN WHOLE MILK, SKIM MILK, AND BUTTERMILK
WHEN ANALYZED BY METHODS NAMED.
Milk of,
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